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DETAILED ACTION 
Claim Objections 

Claim 2 is objected to because of the following informalities: The phrase 
"byperimetric weldings" should be "by perimetric welding". Appropriate correction is 
required. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

This application currently names joint inventors. In considering patentability of 

the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 

the various claims was commonly owned at the time any inventions covered therein 

were made absent any evidence to the contrary. Applicant is advised of the obligation 

under 37 CFR 1.56 to point out the inventor and invention dates of each claim that was 

not commonly owned at the time a later invention was made in order for the examiner to 
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consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 

Claims 1-2 and 6-8 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Mennen et al (WO 00/43358) in view of Reppich (Use of high performance plate 
heat exchangers in chemical and process industries, 1999). 

Regarding claim 1, Mennen et al teaches a plant for urea production from 
ammonia and carbon dioxide having a so-called high-pressure section which comprises 
a synthesis reactor and a condensation unit positioned inside said reactor, all 
substantially operating at the same pressure (see Abstract and page 6, line 1 1 through 
page 8, line 18). 

Mennen et al does not teach the condensation unit characterised in that said 
condensation unit comprises a plurality of flattened plate-shaped essentially rectangular 
heat exchangers, arranged with long sides parallel to the axis of said reactor 

Reppich teaches plate heat exchangers for use in chemical and process 
^industries (see Abstract). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to modify the teachings of Mennen et al with the teachings of 
Reppich for the benefits of low space requirement, faster start up/ shut down and 
control of equipment, high overall heat transfer coefficient, high shearing forces and 
turbulences, low temperature differences, flexibility on account of modular design, and 
easy maintenance and dismantling for inspection or cleaning (see Reppich page 1000, 
column 1, 4th paragraph). 
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Claim 2 depends of claim 1 such that the reasoning used to reject claim 1 will be 
used to reject the dependent portions of the claim. 

Regarding claim 2, Mennen et al does not teach a plant wherein each of said 
exchangers comprises a pair of juxtaposed metallic plates, joined together byperimetric 
weldings so as to define a chamber of predetermined width between them. 

Reppich teaches a heat exchanger wherein each of said exchangers comprises 
a pair of juxtaposed metallic plates, joined together by perimetric welding so as to define 
a chamber of predetermined width between them (see pages 1001-1002, section 2.2). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to modify the teachings of Mennen et al with the teachings of 
Reppich for the benefits of low space requirement, faster start up/ shut down and 
control of equipment, high overall heat transfer coefficient, high shearing forces and 
turbulences, low temperature differences, flexibility on account of modular design, and 
easy maintenance and dismantling for inspection or cleaning (see Reppich page 1000, 
column 1 , 4th paragraph). 

Claim 6 depends of claim 2 such that the reasoning used to reject claim 2 will be 
used to reject the dependent portions of the claim. 

Regarding claim 6, Mennen et al does not teach a plant wherein each of said 
exchangers comprises at least one distributor duct and at least one collector duct of an 
operating heat exchange fluid, associated with two respective opposite sides of said 
exchanger and extending along them said ducts being in fluid communication on one 
side with said chamber through at least one opening formed in them and, on the other 
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side, with the outside of said exchangers, through respective connectors for the entry 
and exit of said operating fluid, positioned on a same short side of the exchanger. 

Reppich teaches each of said exchangers comprises at least one distributor duct 
and at least one collector duct of an operating heat exchange fluid, associated with two 
respective opposite sides of said exchanger and extending along them said ducts being 
in fluid communication on one side with said chamber through at least one opening 
formed in them and, on the other side, with the outside of said exchangers, through 
respective connectors for the entry and exit of said operating fluid, positioned on a same 
short side of the exchanger (see figures 1-2). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to modify the teachings of Mennen et al with the teachings of 
Reppich for the benefits of low space requirement, faster start up/ shut down and 
control of equipment, high overall heat transfer coefficient, high shearing forces and 
turbulences, low temperature differences, flexibility on account of modular design, and 
easy maintenance and dismantling for inspection or cleaning (see Reppich page 1000, 
column 1, 4th paragraph). 

Claim 7 depends of claim 6 such that the reasoning used to reject claim 6 will be 
used to reject the dependent portions of the claim. 

Regarding claim 7, Mennen et al does not teach a plant wherein said ducts 
consist of respective tubes, positioned in said chamber and fixed to said opposite long 
sides of the exchanger. 
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Reppich teaches plate heat exchanger in which heat exchange fluid travels (see 
figures 1-2). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to modify the teachings of Mennen et al with the teachings of 
Reppich for the benefits of low space requirement, faster start up/ shut down and 
control of equipment, high overall heat transfer coefficient, high shearing forces and 
turbulences, low temperature differences, flexibility on account of modular design, and 
easy maintenance and dismantling for inspection or cleaning (see Reppich page 1000, 
column 1, 4th paragraph). 

It would have been obvious to. one having ordinary skill in the art at the time the 
invention was made to connect tubes to the inlets and outlets of the heat exchangers for 
receiving and discharging the feed and heat exchange fluid since it is known in the art 
that there media in which heat is transfer and a mode of transport of heat transfer 
media. 

Claim 8 depends of claim 7 such that the reasoning used to reject claim 7 will be 
used to reject the dependent portions of the claim. 

Regarding claim 8, Mennen et al does not teach a plant wherein said ducts are 
directly formed in correspondence with said long sides at the time of the forming of the 
exchanger. 

Reppich teaches said ducts are directly formed in correspondence with said long 
sides at the time of the forming of the exchanger (see figures 1-2). 
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Claims 3-5 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Mennen et al (WO 00/43358) and Reppich (Use of high performance heat exchangers 
in chemical and process industries, 1999) as applied to claim 2 above, and further in 
view of Rohsenow et al (Handbook of Heat Transfer, 1998). 

Claim 3 depends of claim 2 such that the reasoning used to reject claim 2 will be 
used to reject the dependent portions of the claim. 

Regarding claim 3, Mennen et al does not teach a plant wherein said plates are 
also joined together through a plurality of welding points defining in said chamber a 
plurality of winding paths in fluid communication with each other and with connectors for 
the entry and exit, respectively, of a heat exchange fluid into and from the respective 
heat exchanger, said connectors being provided for on opposite sides of said 
exchangers. 

Reppich teaches welded plate (see pages 1001-1002, section 2.2). 

Reppich does not teach said plates are also joined together through a plurality of 
welding points defining in said chamber a plurality of winding paths in fluid 
communication with each other and with connectors for the entry and exit, respectively, 
of a heat exchange fluid into and from the respective heat exchanger, said connectors 
being provided for on opposite sides of said exchangers. 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to modify the teachings of Mennen et al with the teachings of 
Reppich for the benefits of low space requirement, faster start up/ shut down and 
control of equipment, high overall heat transfer coefficient, high shearing forces and 
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turbulences, low temperature differences, flexibility on account of modular design, and 
easy maintenance and dismantling for inspection or cleaning (see Reppich page 1000, 
column 1 , 4th paragraph). 

Rohsenow et al teaches heat exchanger plate are wound in an exchanger (see 
page 17.22, 3rd paragraph), which would define a plurality of winding paths in fluid 
communication with each other and with connectors for the entry and exit, respectively, 
of a heat exchange fluid into and from the respective heat exchanger, said connectors 
being provided for on opposite sides of said exchangers. 

It would have been to one having ordinary skill in the art at the time the invention 
was made to modify the combined teachings of Mennen et al and Reppich with the 
teachings of Rohsenow et al for increased mixing. 

Claims 4-5 depend on claim 3 such that the reasoning used to reject claim 3 will 
be used to reject the dependent portions of the claims. 

Regarding claim 4, Mennen et al does not teach a plant wherein said welding 
points are distributed in groups of five. 

Reppich teaches welding points (see pages 1001-1002, section 2.2). 

Reppich does not teach a plant wherein said welding points are distributed in 
groups of five. 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to modify the teachings of Mennen et al with the teachings of 
Reppich for the benefits of low space requirement, faster start up/ shut down and 
control of equipment, high overall heat transfer coefficient, high shearing forces and 
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turbulences, low temperature differences, flexibility on account of modular design, and 
easy maintenance and dismantling for inspection or cleaning (see Reppich page 1000, 
column 1, 4th paragraph). 

It would have been an obvious matter of design choice to weld heat exchanger 
plate such that the welding points are distributed in groups of five, since applicant has 
not disclosed that welding points distributed in groups of five solves any stated problem 
or is for any particular purpose and it appears that the invention would perform equally 
well with welding points distributed in groups of five. 

Regarding claim 5, Mennen et al does not teach a plant wherein the entry and 
exit connectors of all of the exchangers are connected to respective ducts for 
distributing and collecting the heat exchange fluid entering and respectively exiting from 
said exchangers, respectively. 

Reppich teaches a plant wherein the entry and exit connectors of all of the 
exchangers are connected to respective ducts for distributing and collecting the heat 
exchange fluid entering and respectively exiting from said exchangers, respectively (see 
figures 1-2). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to modify the teachings of Mennen et al with the teachings of 
Reppich for the benefits of low space requirement, faster start up/ shut down and 
control of equipment, high overall heat transfer coefficient, high shearing forces and 
turbulences, low temperature differences, flexibility on account of modular design, and 
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easy maintenance and dismantling for inspection or cleaning (see Reppich page 1000, 
column 1, 4th paragraph). 

Claims 9-10 and 12 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Mennen et al (WO 00/43358) and Reppich (Use of high performance heat . 
exchangers in chemical and process industries, 1999) as applied to claims 1-2 above, 
and further in view of Elmore et al (4,519,446). 

Claim 9 depends of claim 2 such that the reasoning used to reject claim 2 will be 
used to reject the dependent portions of the claim. 

Regarding claim 9, Mennen et al does not teach a plant wherein said chamber is 
subdivided into a plurality of chambers not directly communicating with each other, each 
of which is in fluid communication with said distributor duct and with said collector duct, 
through respective openings formed in them. 

Mennen et al teaches a condenser (see Abstract). 

Elmore et al teaches a condenser wherein said chamber is subdivided into a 
plurality of chambers not directly communicating with each other, each of which is in 
fluid communication with said distributor duct and with said collector duct, through 
respective openings formed in them (se Abstract and figure 9). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to modify the teachings of Mennen et al with the teachings of 
Elmore et al to minimize the waste heat of condensing tower (see Elmore et al column 1 , 
lines 22-28). 
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Claim 10 depends of claim 9 such that the reasoning used to reject claim 9 will 
be used to reject the dependent portions of the claim. 

Regarding claim 10, Mennen et al does not teach a plant wherein said chambers 
are obtained through welding lines of said metallic plates, extending perpendicularly to 
said ducts. 

Mennen et al teaches a condenser (see Abstract). 

Elmore et al teaches a condenser wherein said chambers are obtained through 
welding lines of said metallic plates, extending perpendicularly to said ducts (see figures 
3 and 9). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to modify the teachings of Mennen et al with the teachings of 
Elmore et al to minimize the waste heat of condensing tower (see Elmore et al column 1 , 
lines 22-28). 

Claim 12 depends of claim 1 such that the reasoning used to reject claim 1 will 
be used to reject the dependent portions of the claim. 

Regarding claim 12, Mennen et al teaches a condenser (see Abstract). 

Mennen et al does not teach a plant wherein said condensation unit has a 
substantially annular cylindrical configuration, crossed axially by a passage with a 
predetermined diameter, in which said plurality of heat exchangers are distributed in 
many coaxial and concentric rows, in a substantially radial arrangement. 

Elmore et al teaches a condenser wherein said condensation unit has a 
substantially annular cylindrical configuration, crossed axially by a passage with a 
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predetermined diameter, in which said plurality of heat exchangers are distributed in 
many coaxial and concentric rows, in a substantially radial arrangement (see figures 3- 
4). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to modify the teachings of Mennen et al with the teachings of 
Elmore et al to minimizing the waste heat of condensing tower (see Elmore et al 
columnl, lines 22-28). 

Claims 13-15 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Mennen et al (WO 00/43358) and Reppich (Use of high performance heat exchangers 
in chemical and process industries, 1999) as applied to claim 2 above, and further in 
view of Heizmann (US 888,169). 

Claim 13 depends of claim 2 such that the reasoning used to reject claim 2 will 
be used to reject the dependent portions of the claim. 

Regarding claim 13, Mennen et al does not teach a plant wherein at least one of 
said exchangers is internally equipped with a separator plate, extending from one side 
of said exchanger, towards a side opposite it and from which said plate is in a 
predetermined distanced relationship, said plate defining in said chamber a substantially 
U-shaped fluid path having descending and ascending portions respectively, in 
communication with the outside of the exchanger through respective connectors. 

Reppich teach a plant heat exchanger (see Abstract). 

Reppich does not teach a plate heat exchanger wherein at least one of said 
exchangers is internally equipped with a separator plate, extending from one side of 
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said exchanger, towards a side opposite it and from which said plate is in a 
predetermined distanced relationship, said plate defining in said chamber a substantially 
U-shaped fluid path having descending and ascending portions respectively, in 
communication with the outside of the exchanger through respective connectors. 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to modify the teachings of Mennen et al with the teachings of 
Reppich for the benefits of low space requirement, faster start up/ shut down and 
control of equipment, high overall heat transfer coefficient, high shearing forces and 
turbulences, low temperature differences, flexibility on account of modular design, and 
easy maintenance and dismantling for inspection or cleaning (see Reppich page 1000, 
column 1, 4th paragraph). 

Heizmann teaches a plate heat exchanger wherein at least one of said 
exchangers is internally equipped with a separator plate, extending from one side of 
said exchanger, towards a side opposite it and from which said plate is in a 
predetermined distanced relationship, said plate defining in said chamber a substantially 
U-shaped fluid path having descending and ascending portions respectively, in 
communication with the outside of the exchanger through respective connectors (see 
figures 4 and 9 and column 1, lines 1-46). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to modify the combined teachings of Mennen et al and Reppich 
with the teachings of Heizmann for maximum effective heating or cooling by providing 
specific passages (see Heizmann column 1, lines 11-17). 
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Claim 14 depends of claim 13 such that the reasoning used to reject claim 13 will 
be used to reject the dependent portions of the claim. 

Regarding claim 14, Mennen et al does not teach a plant wherein said separator 
plate extends in said chamber in a direction forming an angle with said side, for which 
reason the portions of said fluid path inside the exchanger have a gradually increasing 
cross-section. 

Reppich teach a plant heat exchanger (see Abstract). 

Reppich does not teach a plate heat exchanger wherein said separator plate 
extends in said chamber in a direction forming an angle with said side, for which reason 
the portions of said fluid path inside the exchanger have a gradually increasing cross- 
section. 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to modify the teachings of Mennen et al with the teachings of 
Reppich for the benefits of low space requirement, faster start up/ shut down and 
control of equipment, high overall heat transfer coefficient, high shearing forces and 
turbulences, low temperature differences, flexibility on account of modular design, and 
easy maintenance and dismantling for inspection or cleaning (see Reppich page 1000, 
column 1, 4th paragraph). 

Heizmann teaches a plate heat exchanger with a separator that creates a 
passage in the heat exchanger plate (see figures 4 and 9 and column 1, lines 1-46). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to modify the combined teachings of Mennen et al and Reppich 
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with the teachings of Heizmann for maximum effective heating or cooling by providing 
specific passages (see Heizmann column 1, lines 11-17). 

Heizmann does not teach a heat exchanger wherein said separator plate extends 
in said chamber in a direction forming an angle with said side, for which reason the 
portions of said fluid path inside the exchanger have a gradually increasing cross- 
section. 

It would have been an obvious matter of design choice to have the separator 
plate extends into the chamber at an angle with the side, since applicant has not 
disclosed that extending the separator plate into the chamber at an angle solves any 
stated problem or is for any particular purpose and it appears that the invention would 
perform equally well with the separator plate extending into the chamber at an angle 
with the side. 

Claim 15 depends of claim 14 such that the reasoning used to reject claim 14 will 
be used to reject the dependent portions of the claim. 

Regarding claim 15, Mennen et al does not teach a plant wherein said 
exchangers have predetermined cross sections of less than the cross sections of a 
manhole opening arranged in correspondence with a base plate of said reactor. 

Mennen teaches a condenser (see Abstract). 

Reppich teach a plant heat exchanger (see Abstract). 

Reppich does not teach a plate heat exchanger wherein said exchangers have 
predetermined cross sections of less than the cross sections of a manhole opening 
arranged in correspondence with a base plate of said reactor. 
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It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to modify the teachings of Mennen et al with the teachings of 
Reppich for the benefits of low space requirement, faster start up/ shut down and 
control of equipment, high overall heat transfer coefficient, high shearing forces and 
turbulences, low temperature differences, flexibility on account of modular design, and 
easy maintenance and dismantling for inspection or cleaning (see Reppich page 1000, 
column 1, 4th paragraph). 

It would have been obvious to construct the heat exchanger such that the heat 
exchangers have predetermined cross sections of less than the cross sections of a 
manhole opening arranged in correspondence with a base plate of said reactor 
For the predictable solution of the heat exchanger fitting inside the reactor, i.e., it would 
have been "obvious to try" the specific structure of the heat exchangers, manhole 
opening, and reactor base plate with corresponding cross sections. 

Claim 11 is rejected under 35 U.S.C. 103(a) as being unpatentable over Mennen 
et al (WO 00/43358), Reppich (Use of high performance heat exchangers in chemical 
and process industries, 1999), and Elmore et al (4,519,446) as applied to claim 10 
above, and further in view of Obashi (US 2001/0045276). 

Claim 1 1 depends of claim 10 such that the reasoning used to reject claim 10 will 
be used to reject the dependent portions of the claim. 

Regarding claim 11, Mennen et al does not teach a plant wherein each of said 
chambers is internally equipped with a plurality of deflector plates, extending parallel to 
said ducts and defining a substantially winding path for said operating fluid. 
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Reppich teach a plant heat exchanger (see Abstract). 

Reppich does not teach a plate heat exchanger wherein each of said chambers 
is internally equipped with a plurality of deflector plates, extending parallel to said ducts 
and defining a substantially winding path for said operating fluid. 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to modify the teachings of Mennen et al with the teachings of 
Reppich for the benefits of low space requirement, faster start up/ shut down and 
control of equipment, high overall heat transfer coefficient, high shearing forces and 
turbulences, low temperature differences, flexibility on account of modular design, and 
easy maintenance and dismantling for inspection or cleaning (see Reppich page 1000, 
column 1, 4th paragraph). 

Obashi teaches a heat transfer apparatus wherein each of said chambers is 
internally equipped with a plurality of deflector plates, extending parallel to said ducts 
and defining a substantially winding path for said operating fluid (see Abstract and figure 
2). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to modify the combined teachings of Mennen et al and Reppich 
with the teachings of Obashi to provide a low-cost heat transfer apparatus with good 
heat efficiency (see Obashi paragraph 0009). 
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Conclusion 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Natasha Young whose telephone number is 571-270- 
3163. The examiner can normally be reached on Mon-Thurs 7:30am-6:00pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Walter Griffin can be reached on 571-272-1447. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



NY 




WALTER D. GRIFFIN 
SUPERVISORY PATENT EXAMINER 



